Bacillus subtilis TRAP binds to its RNA target by a 5' to 3' directional mechanism.
TRAP is an 11 subunit RNA-binding protein that regulates expression of the Bacillus subtilis trpEDCFBA operon by transcription attenuation and translation control mechanisms. Tryptophan-activated TRAP acts by binding to a site in the 5'-untranslated leader region of trp mRNA consisting of 11 (G/U)AG repeats. We used mung bean nuclease footprinting to analyze the interaction of TRAP with several artificial binding sites composed of 11 GAG repeats in nucleic acids that lack secondary structure. Affinities for individual repeats within a binding site did not vary significantly. In contrast, the association rate constants were highest for repeats at the 5' end and lowest for those at the 3' end of all binding sites tested. These results indicate that TRAP binds to its RNA targets by first associating with one or more repeat at the 5' end of its binding site followed by wrapping the remainder of binding site around the protein in a 5' to 3' direction. This directional binding is novel among RNA-binding proteins. We suggest that this mechanism of binding is important for TRAP-mediated transcription attenuation control of the trp operon.